The marine mammal fauna of Southeast Asia consists of approximately 30 species, about 1/4 of the world's species, and includes several endemic species or subspecies. Examples of problems of conservation include bycatch in a tuna driftnet fishery, inshore habitat degradation, and depletion of humpback whales in the Philippines; possible disappearance of dolphins and porpoises from the Mekong Delta in Vietnam; and depletion of riverine dolphins and large bycatch in a shark fishery in Indonesia. Major causative factors include over-fishing, human overpopulation, development, vulnerability of marine mammals, and evolution of bycatch into directed dolphin fisheries. Needs are for inventory (stock identification and abundance estimation), bycatch monitoring, reduction of takes to sustainable levels, and regional international cooperation.
INTRODUCTION
Southeast Asia as defined for the purposes of this review includes northern Australia (Timor and Arafura sea coasts), Brunei, Cambodia, China (including the southern mainland, Hong Kong and Macao), East Timor, Indonesia, Laos, Malaysia, Philippines, Singapore, Taiwan, Thailand and Vietnam. Myanmar is not included because it relates more to the Indian Ocean than to waters to the east. The south coast of China and the northern coast of Australia are included because they share marine mammal populations intimately with the neighboring countries that are usually considered to make up Southeast Asia.
About 30 species of marine mammals occur in Southeast Asia (Table 1) , including about 29 cetaceans (the taxonomy is still unsettled) and the dugong. There are no seals, except occasional stragglers from other regions to the north.') This is about 1/4 of the world's species .2 It is not a very long list. However, there is more diversity in the marine mammal fauna than this simple list of species would indicate. For example, there are at least two forms of the spinner dolphin, Stenella longirostris, in the region: a large pelagic pantropical form and a small shallow-water subspecies that is endemic to inner Southeast Asia, the dwarf spinner dolphin S. 1. roseiventris.3) There are also two forms of the Bryde's whale, Balaenoptera edeni. The pygmy form is endemic to the region and may be a separate species.4) There are at least two geographic forms of the Irrawaddy dolphin, Orcaella brevirostris.s> And it can be expected that all or most of the species will have two or more (maybe several) semi-isolated populations or stocks that should be managed and conserved separately. A safe take from a dolphin population would be about 1-2% annually.st For these populations that would be about 300-600 spinner dolphins and about 100-200 Fraser's dolphins, based on the central estimates of population size. If the confidence intervals are taken into account (as a precautionary measure), at the lower end that drops to about 200-300 spinner dolphins and 50-100 Fraser's dolphins. The few bycatch data we have for the driftnet fishery suggest that the kills are higher than this.7,9> It is safe to say that these dolphin populations are probably declining. Until we get better data on the size and structure of the bycatch, we won't know how fast the decline is. are at present. The stocks were greatly reduced by commercial whaling, which continued illegally on humpbacks by the Soviet Union into the 1970s.12) Very recently, a small winter breeding population was discovered in the Babuyan Islands."' This population was subject to Taiwanese whaling in relatively recent years and has become very small indeed (Yaptinchay AA, pers. comm., 1999). Humpback meat has appeared in DNA market surveys in Japan14), and it is possible that it came from Philippine whales. Humpback whales can be individually identified from pigmentation patterns on their flukes. And of course they can be identified by their DNA sequences. Researchers in the Philippines are collecting fluke photographs and DNA samples from the humpback whales.
They will try to estimate population size and, together with Japanese whale scientists, determine whether these whales are part of the same population that visits the Ogasawara Islands of Japan. Also, if one of the Philippine whales shows up in the meat markets of Japan or Korea, the DNA information will tell us where it came from. A driftnet fishery for large pelagics operates off the coast of northern Vietnam (Bui DC, pers. comm., 1998), as well as an extensive pair-trawl fishery. These types of fisheries are known to take cetaceans incidentally, but the bycatch has not been monitored or otherwise documented. The impact on cetacean populations is unknown.
China
Turning to China, Hong Kong is a bright spot for marine mammals in Southeast Asia. There is an ongoing program of marine mammal assessment and conservation there.16) There are over 1000 humpback dolphins (Sousa chinensis, also called Chinese white dolphins) in Hong Kong waters and the Pearl River estuary. The population is being monitored and does not seem to be in immediate danger despite extensive habitat encroachment by new airport construction. The finless porpoise, Neophocaena phocaenoides, is also under study in Hong Kong; abundance is at least 220.17) There is potentially a very large dolphin conservation problem in Indonesia in the Arafura and Timor Seas. From the mid-1970s to the early 1980s, Taiwan operated a large gillnet fishery for sharks in the EEZ of Australia. Australian observers on the boats collected bycatch data in the early 80s. The bycatch of dolphins over the period 1981-1985 was estimated at about 14,000.2) About 2/3 were Indopacific bottlenose dolphins, Tursiops aduncus, and about 1/3 were dwarf spinner dolphins, Stenella longirostris roseiventris, a subspecies endemic to inner Southeast Asia. A few were of other species (Stenella attenuata, Sousa chinensis, Pseudorca crassidens). The shark catch ranged to about 30,000 metric tons during the period of the fishery in Australian waters. Because of the dolphin kill, the Taiwanese fishery in Australian waters was ended in 1986. However, the fishery then moved to Indonesian waters just to the north.221 It presumably is affecting the same populations of dolphins (and sharks). At about the time that Taiwan was ejected from Australian waters because of the dolphin bycatch, the reported Taiwanese landings were about 35,000 metric tons (Figure 1 ). That almost doubled by 1990 but has declined since to about 15,000 tons. However, over the same period the reported landings of Indonesia have doubled to about 50,000 tons, so the total has remained roughly the same. We know that dolphin bycatch still occurs in these fisheries, 
CONCLUSIONS
There are many other examples. Space does not permit describing them here. The species most affected are the humpback whale, three pelagic/coastal dolphins (S. attenuata, S. longirostris, Lagenodelphis hosei), four inshore small cetaceans endemic to the IndoWest Pacific (Tursiops aduncus, Sousa chinensis, Orcaella brevirostris, Neophocaena phocaenoides) and the dugong. This is about 1/3 of the marine mammal fauna of the region. There may be more that are seriously affected that we don't know about yet.
What are some of the factors that have led to the conservation problems of marine mammals? The effects of over-fishing are well known. It leads to problems of resource depletion for all marine vertebrates. It is a very severe problem in Southeast Asia. The problems of human population growth and the environmental effects of development are also well known. Marine mammals are adversely affected by dams, effluents, pollutants and all the other agents of habitat destruction and degradation. Two other factors relate particularly to marine mammals (and marine turtles). The first is a special vulnerability to overexploitation; the second is a new phenomenon, the evolution of bycatches into dolphin fisheries. What must be done to save the marine mammals of Southeast Asia? A first important step is to inventory them. What are the stocks and how big are they? Most important is to estimate bycatch, by monitoring landings and sampling fisheries. Bycatches must be reduced to sustainable levels, through law enforcement, by establishing marine protected areas such as reserves and sanctuaries, by modifying fishing gear and methods, and by other means. Research toward these ends has begun in some Southeast Asian nations ( If there ever is a regional cooperative effort on marine mammals in Southeast Asia, under CMS or some other body such as ASEAN, in the future, this will also have to be its main and urgent task, to monitor and assess bycatch in fisheries in order to define the problems so that they can be addressed.
CMS is convening a second international In summary, many marine mammal populations in Southeast Asia are in serious trouble. Some are close to extinction or extirpation. The major problem is bycatch in fisheries, although other problems include over-fishing, habitat destruction and live capture. Perhaps the greatest problem is that very little is known about fishery bycatch and status of habitat. The outlook is not very favorable, but it must be addressed, or many of the marine mammals of the region will disappear.
